Appendix N

Environmental Noise Assessment Report

By D. L. Adams Associates, Ltd.
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Appendix O

Social Impact Assessment

By John M. Knox & Associates, Inc.,
and John Clark, Planning Consultant
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John M. Knox & Associates, Inc.

October 17, 2006

Open space, low density, and/or

Emphasized more by environmental stakeholders, but generally appreciated by all types of

Positive
natural beauty people.
Urban amenities and services Positive Most people liked recent increases in big-box retail, restaurants, etc. ... though they also
(balance with rural) stressed that the balance with open space and still partly rural lifestyle is a good one.
: Majority mentioned “friendly people" or "sense of community" as Kona positive, but many
expressed concerns that sense of community is being strained by rapid population growth,
Community, social cohesion — Mixed (split lack of common interests among newcomers and “oldtimers." Sharply differing perceptions
effectiveness of community opinion S)P of ethnic relations (though differences did not seem based on ethnicity of interviewees) —
planning efforts some saying relations are much worse; others, "just the usual." Also, split attitudes on
current Community Development Plan process — some praising the process, others feeling
it has been a divisive failure.
One aspect was traditional West Hawai'i frustration over East Hawai'i decision makers
Perceived government Negative "taking our tax dollars and giving little back." However, there was a broader and distinctly
incompetence, lack of caring sour attitude toward government in general, related in part to infrastructure overwhelm and
in part to sense that services not competently delivered.
. I With no public transportation, working families have a difficult time driving to pick up
gfg;ﬁg‘:i"::g?::;ﬁg:” issues Negative children from schools (located in mauka areas) to take them to recreational opportunities
(often at Old Kona Airport Beach Park or other coastal areas).
. Widespread concern, though lack of agreement as to how much the problem is due to
Health cars, loss of doctors Negative medical insurance structure vs. housing cost, limited cultural opportunity (below).

. ) Many people felt Kona's most important missing amenity has to do with culture — piaces for
L[aaizgff:cri?i?:smg g:rtfzmnagnce Negative musical/theatrical performances, for hula halau to practice, even just meeting places for
\p/enueé &P civic groups. A siightly different but clearly related concern was provision of new health and

human service facilities, many of which are still located in the older mauka settiements.

. . Concerns focus not only on K-12 public education, but also desire to upgrade West Hawai'i
Education, crowded schools Negative branch of community college,
OCCASIONALLY MENTIONED
Topography, access to mauka Positive Steep terrain and road system means West Hawai'i residents can quickly go from beaches
areas, views from above to cooler uplands or vice-versa.
Increased developer sensitivity to Positive A few people observed that it has become the norm rather than the exception for
community needs and desires developers to offer some form of community benefit package.
Family roots Paositive Mentioned by those whose families have been there for several generations.

Kona Kai Ola Social Impact Assessment

John M. Knox & Associates, Inc.

Page ili-8

October 17, 2006

Exhibit I11-3: Summary of Interviewee Replies — Current Positives and Negatives About Life in West Hawai'i ‘

VERY FREQUENTLY MENTIONED

Climate — and associated outdoor
lifestyle

Positively
valued (asset)

"Climate" was the most frequent positive response (though a few acknowledged vog
issues). Longer-term residents were more likely to make the link to outdoor lifestyle.

Naturai (especially ocean)

The ocean, which traditionally helped to sustain the Hawaiians, continues to be of vital
importance to contemporary residents and the visitor industry. The Kona coast is one of
the premier ocean recreation destinations in the world, especially for offshore sport fishing,

resources Positive scuba diving, and snorkeling. As one intérviewee stated, “People five in Hawai'i for many.
island lifestyle reasons, but mostly because it is an island with a variety of clean, clear blue
water ocean activities available."
Historic and cultural resources Positive Probably the most frequent positive response for Native Hawaiians, though cited by others
{Native Hawaiian) as well. For many, this includes an important spiritual dimension.
Mix of good Strong economy good, but }abor shortage increasingly problematic — some smail
Jobs, economy and problem ?usinesses reportedly starting to be more hurt by labor shartage than helped by good
IMmes.
" Mixed (but Many (not all) were happy with quality of individual Kona developments, but deeply upset
g:?éxxf;[ﬁﬁrl%pments and of (toward about lack of overall planning and failure to connect roads, other infrastructure from
negative) individual projects. (See below.) Related to frustration with government (also below).
Negatively Almost always the #1 negative. Substantial discussion of need for mauka-makai
Traffic (connector roads/"lack of valued connectors, and frustration that new road or highway segments provided on one
infrastructure") (problem) developer's property are not necessarily connected with others (piecework infrastructure).
Schools, water, and parks were also occasionally mentioned, but the big item was traffic.
. Almost always the #2 negative. Connection made to traffic because of belief that North
2:?:3;:; asfsfoggam:ﬁl;\) ont;smg Negative Kona workers can't afford to live near jobs, must commute from elsewhere. Belief that
P many workers must have mulitiple jobs to afford housing.
Development pressures on While the topic was frequently raised, there were differences in philosophy — for some, this
environment, open space (esp. Negative was a reason to resist further growth; for others, it was a reason to call for better planning

access to coastal areas)

of future growth.

FAIRLY OFTEN MENTIONED
|
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Seen as positive or at least potential asset by some (especially in business community) —

viewed with apprehension by others, especially those who resented gated communities.
Some said slow pace is an ongoing Kona strength; others said traffic and multiple job

holding have brought unwelcome stress and fast pace of life. The former group also tended

to talk about lack of crime; the latter would usually refer to high crime rates.

Those who mentioned this often did so in a matter-of-fact way, suggesting it has been such

a longstanding issue that people often take it for granted.

Often associated with sense of alienation, hopelessness. This is another issue that

seemed taken for granted, so may be greater concern than indicated by relatively few

mentions. (Marine/shoreline users tended to mention this more often than other

interviewees.)

but it should be

noted that family issues are also involved in foregoing topics such as affordable housing

Explicitly named mainly by interviewees with a social service orientation ...
and transportation fo recreation.

Perceived as not compatible with landscape or older homes — visually disturbing, too

dense.

A few expressed concern that goverhment efforts not meeting needs of wider population.

A few general community (business) stakeholders said iongstanding activities like the iron-
man Triathlon and large canoce races are being displaced or required to reschedule.

Mentioned most often by business people and/or a few “oldtimers" who remember the Ali’i

Drive area as being once more attractive to local residents as well as to visitors.
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John M. Knox & Associates, Inc. October 17, 2006

Exhibit 1ll-4: Summary of P'roject-Speciﬁc Issues on Marine and Shoreline Topics

With few exceptions the interviewees were in favor of the project. In the words of one, "The
proposed project has success written all over it! The people of West Hawaii and the entire
island, for that matter, can possibly enjoy a new state-of-the-art marina complex and water
activity park. This is a good thing! Kona Kai Ola’s proposed development also means new
jobs and business opportunities for me and many people associated with the marine
industry here in Kona."

Another interviewee's comments typified the thoughts of many others, "A new industry will
evolve to support and maintain the boats in the marina. The typical formula is 15 to 20% of
the value of the boalts in the harbor is spent to maintain and operate the boats, not
including fuel and daily sundries. This translates into [millions of dollars] in gross revenue."
The existing fuel dock is in the bay that is designated as the entrance channel to the new
marina. Boats, including the largest boats, presently back into the fuel dock, stern to the
dock, which means that they will extend directly into the new entrance channel. To
accommodate the current operation, the slips makai of the fuel dock will have to be
eliminated and the boats relocated, but some interviewees wondered if there would still be
adequate clearance for the traffic traveling in and out of the new maripa.

Safety concemns regarding the harbor entrance channet during periods of high surf were
mentioned by all boaters. In the words of one charter boat captain, "The harbor entrance
issue is the single biggest inhibitor fo the-success of the project.”. During periods of high
surf, waves break on a shallow reef adjacent to the north breakwater and rolf into the
channel. On exceptionally big days, waves may close out across the entire channel. The
addition of 800 more boats, many of them especially large boats with captains unfamiliar
with high surf conditions, will intensify the harbor channel safety issues during periods of
high surf.

The waiting lists for private, or recreational, slips and for commercial, or corporate, slips
are long. In addition, the purchase prices for corporate slips that are available, especially
the preferred slips near the harbor entrance, are high. Interviewees have asked if any of
the stips in the new marina will be under control of the State, and if not, will any of the slips
be "affordabie.” There is a perception that members of the local boating community may
not be able to afford a slip in the new marina. )

Creation of jobs Positive

Creation of a new industry Positive

Existing fuel dock Mixed

Harbor entrance channel Negative

Availability of harbor slips Negative

Kona Kai Ola Social Impact Assessment Page llI-14
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Discussion about Project-Spec
proposed Kona Kai Ola project is unique in that it has (1) a marine component which by

itself could merit a comprehensive study; (2) more traditional hotel, timeshare, and
commercial components; and (3) an overall theme (as well as some specific

components) aimed at mixing visitors and wider area residents in a new way.
The boating safety issue centers on the existing entrance channel to

Project-Specific Issues and Concerns Related to Marine/Shoreline Use
the harbor. Seasonal high surf breaks into the channel and occasionally across the

shoreline uses. We give special and separate attention to the perspectives of
marine/ shoreline stakeholders in sub-section 3.4.1, based on results of interviews
conducted by Mr. Clark, with additional comments based on Dr. Knox's interviews.
hotel, timeshare, commercial, or other non-marine aspects of the project. The
principal discussion is based on Dr. Knox's interviews, with additional notes from Mr.
Clark about whether marine/shoreline users tended to say similar or different things.
(3) Section 3.6 focuses specifically on the project's attempt to generate a new "Mixed
Use" model of development, including all interviewees' reaction to the general theme
and the specific components that could help accomplish such a result (e.g., a
in general were positive to the project and the improvements it would bring to the
existing harbor. The project-specific issues sorted out into a number of general themes,
including boating safety, harbor administration, public access to the shoreline, and the
value of the new marina to the resident boating community as opposed to the visitor
entire channel, creating dangerous conditions for entering and exiting the harbor. This
situation is not unique to Honokshau Harbor and occurs at other small boat harborsin
the State such as Ala Wai Small Boat Harbor and Kewalo Basin on O ahu, but
interviewees were concerned that the addition of 800 more boats will compound an
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(1) Immediately following Section 3.4 discusses overall issues related to marine and
(2) Section 3.5 looks at project-specific issues of more general concern, flowing from

Therefore, our discussion of project-specific issues is divided into three parts:
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John M. Knox & Associates, Inc.

QOctober 17, 2006

Additional entrance channel

Mixed

Several interviewees believe that a second entrance channel should be constructed to
serve the new marina. They believe that it would help to-address the additional boat traffic
and that it will improve the water circulation in the new marina and the existing harbor.

Kona Kai Ola Social Impact Assessment
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Impact on customer base for boat
charters

Negative

Some charter boat captains think the'new marina will bring more charter boats to Kona and
that this will negatively impact their business. They think the additional boats will thin out
the existing customer base, reducing charter opportunities for everyone.

Impact on offshore fishing stocks

Negative

Some charter boat captains and other non-commercial fishers have suggested that an
increase of charter boats and other non-commercial sport fishers will have a negative
impact on the sport fishing resource by reducing the fish stocks.

FAIRLY OFTEN MENTIONED

Shoreline public access

Mixed

Public access to the shoreline on the south side of the harbor leads to an unpaved harbor
overlook and.to Alula Beach, a small pocket of calcareous sand near the entrance channel.
Many visitors and residents park at the overlook, using the site as a passive park to watch
the boat traffic moving in-and out of the harbor. Interviewees wondered if the same
opportunity, to watch boat traffic from cars, will still exist after the point area is developed.

Public facilities for Alula Beach

Mixed

The same overlook area mentioned above is used as an unimproved parking lot for Alula
Beach. Interviewees wondered: if public parking for the beach will be provided with the
development of the point. In addition, while there is no comfort station at the beach, one is
available in the harbor, which is not oo far from the beach. When the new entrance
channel is cut for the new marina, it will eliminate access to the comfort station in the
harbor. Interviewees wondered if a comfort station will be provided to serve the beach
goers, Trash is also an issue at the beach and is picked up by volunteers who come in
after every weekend. Beach and park maintenance need to be a part of the public access
and public facilities. :

OCCASIONALLY MENTIONE

Shoreline fishing in and around the
harbor

Mixed

While fishing in the harbor is iliegal, fishing for halalu (juvenile akule, or big-eyed scad) is
an accepted activity on the outer shores of the harbor when these fish schoot in harbors
and bays during the summer and fall. Interviewees wondered whether this traditional
activity will be permitted with the development of the new marina. They also wondered
whether fishing will be permitted in the lagoon areas of the new marina, which are non-

boating areas.

Bark park at Alula Beach

Mixed

The Alula Beach area is used as an unofficial "bark park," where people walk their dogs.
Interviewees wondered if this activity will still be permitted.
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John M. Knox & Associates, Inc.

October 17, 2006

Both JDI's national reputation for "green" deveiopment and its community outreach were
JDI reputation and/or outreach Mixed (but cited by a number of interviewees. A smaller number said they doubted the truth or
effort to date more positive) | applica-bility of JDI's reputation, and thought the outreach had been too restricted or
selective,
There were several complimentary and enthusiastic comments about the deep-ocean cold-
Mixed (but water air conditioning and harbor circulation plans, as well as the upgrade of the sewage
Specific environmental features more positive) treatment plant. However, a few thought the STP remained a liability for the project,
P doubting visual and odor effects could be totally eliminated. Some urged JDI to seek a way
to take over, and itself operate, the plant — part of general distrust of government.
The developer's general intent was applauded by a number of people, and several of these
. _ . . thought a waterfront development would be a logical venue for mixing visitors and
Sr\i/ner?rlll m;gzg(isr:rﬁg girtoa;?o area gm?(r:grs:;) lit residents in their leisure hours. Others questioned whether local people would actually
ging ¥ P want to come to anyplace that felt like a resort or had substantial numbers of upscale
yachters nearby.
While a number of people said "We don't need new jobs now" (and/or didn't want more
service employment), some in the business sector pointed to the apparent winding-down of
Employment Mixed the current business cycle and the hope that this project could help in upcoming down
times. Construction jobs associated with harbor expansion could be particularly needed if
the housing boom comes to a halt.
Increasing racial and/or rich-poor Negative Mentioned by a number of those who said they opposed the project — part of a feeling that
divides g longtime local residents are being subsumed by outsiders.
: " Some interviewees brought up concerns similar to those expressed by National Historical
:.r{?stggt:a?r’;:rc:gacent National Negative Park (see Section 3.7). It should be noted that one or two Native Hawaiians, however,
thought the project could help prepare visitors to appreciate the resource next door.
OCCASIONALLY MENTIONED
Co-devetopment of DHHL and Positive Fear was that, if the JDi project is not approved, the two parcels would become a
DLNR properties piecemeal mish-mash of possibly conflicting uses.
Elimination of golf course Paositive A few people said this was a positive thing, if only for symbolic reasons.
Opportunities in commercial area Positive Z:;fz:;‘\g:o mentioned this were looking to specific uses, such as cultural activities or day
. . . Conditionai positive if all the connections (inciuding shuttles and water taxis) really
Impact on Kailua Village Mixed implemented. But also fear that new development could "suck the life" from Village.
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Exhibit Il1-56: Summary of Broader (Non-Marine/Shoreline) Issues Related to Project

i
VERY FREQUENTLY MENTIONED
Unquestionably the major concern about the project, and tied to next three issues below —
. . which arguably are all sub-sets of (or at least greatly overlapping with} this one. Related to
Traffic, general growth impacts Negative sense ofgcurre):ﬂ infrastructure ove(rwhelm, A fiw peyople nofe% tﬁis me)xy have abated by the
time the project actually develops; others said, "Just bad timing for a large proposal now."
Sense there are too many buildings, of whatever type — perceived burden on infrastructure
Quantity (scale/density) of Negative and deterrent to community use of area. (In fairness to JDI, it should be pointed out
development 9 reaction was partly to map showing undifferentiated blobs of development, which may
magnify sense of density. But reaction was also to estimated numerical unit counts.)
While there was some reaction to timeshares in particular, the larger concern was to the
Resort character of development Negative extent of visitor uses in general ~ more visitor and in-migrant worker growth, but also a
feeling that the more resort, the more difficult to attract local residents into the project.
Despite DLNR's prohibition of full-time residential uses, many felt that true " Mixed Use"
Praoject lacks on-site affordable Negative would be unachievable without residential in general and affordable in particular. There
residential housing component g was skepticism that County requirements for affordable housing would be actually enforced
off-site ... or that the community would be sufficiently aware even if it were.
FAIRLY OFTEN MENTIONED
Kealakehe road - connection to Those who talked about this expressed strong desire for the potential traffic relief that the
Kailua & intersection Positive improvements and extension to Kailua could bring. (It should be noted that 1 or 2 others
impraovements were skeptical the new road would actually drain much traffic from the main highway.)
Potential for integrated planning/ Positive (tho' A number of people said they thought this was the most important potential positive feature
development of ahupua'a or conditional) of the development, though it is not one that JDI, DLNR, or DHHL have yet emphasized.
general Keahuold-Honokdhau area See discussion in accompanying text.
e " Some of the Native Hawaiian interviewees expressed faith that JDI would successfuliy
Cultural sensitivity, components Posifive integrate culture into the development and would provide interpretive features.
Marine science/education Positi Although people were aware this remains a conceptual component, there was definite
ositive . . n . o
components interest in the potential for more marine research and/or education in Kana.
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A very few said this was a good thing, that Kona had enough second homes ... but a very

No second homes Mixed few others thought second homeowners would be more likely to develop a sense of
community and would generate less traffic than timeshare residents and associated jobs.
Several said they were concerned that highway commercial projects would block views, or
. . . that buildings would be "jacked up" on berms and stick out like sore thumbs. But several
Visual impacts Mixed others saidg(hey r:r(ectiteclj JDI p|ar‘|)s to provide substantial open space and good
viewplanes,
- ! There were two, quite different reasons: (1) A few preferred developing a deep-draft harbor
g;g‘;f’ggg atg sti’s:m concept of Negative at Honokdhau for cruise ships; (2) Others objected to accommodating pleasure boaters
when more basic needs are not being met.
Opposition to public lands for any Negative General principle that DHHL lands should be used only for housing and/or DLNR lands
private development should be used only for recreational or similar public purposes.
Opposition to any new coastal Negative General principle that no further development should be allowed makai of Queen
development Ka'ahumanu Highway.
Impact on existing hotels Negative Concern that existing hotels could be harmed by competition.
: " Raised as a likely future public concern, especially given schools up mauka and other uses
Fears about blasting of harbor Cautionary along coast; caution that extensive public ngtice need be given to avoid anxiety and anger.
Resort feasibility Doubts Questions about depth of timeshare market, ability to market leasehold products.
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Appendix P

Traffic Impact Analysis Study

By Parsons Brinckerhoff Quade and Douglas, Inc.
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Appendix Q-1

Marina Boat Traffic Study

By Moffatt & Nichol




900z sequuajdag
8185 2l1d NI ﬂgwow,uwﬁﬁ_ﬁv "Yopeq Buoy ,
009 sHnS “AD HodaY Aoy 0828
SR JOHOIN B LVEIOW

90806 BIUION[ED Yorag Buo
009 anng ‘Aep 1odiry oIy 08LE
TOHDIN % LLVAION

£q paredoig

£9€0€ BIS100D ‘BIUBNY

06ST oung J0aNS WILT 1L1
DNI ‘INTINJOTIATA XT0DVl

:10] paredaid

AdNALS DIAAVYEL LVOd
VNIMVIAL VIO IV3I VNOX




Aprug ouyeiy 1e0g
u BULIEI B[O 183 BUOY

9 " BunsIXy Jead — oyjer], AepljoH difs 009 pasodold — 99IAIAS JO [0A 1[-9 2mB1]
9 Sunsixy a8eroay —omger ] AepoH diis 009 pasodold — 991AIaG JO [9A9T (1-9 amSrg
sy Bunsixg yead — ouger, [eotdA 1 diiS 009 pasodoid - 991AKeg 3O 19497 6-9 91y
o~ Sunsixg aferoay — oyyery, reordK 1, diis 009 pasodord — 991A19G JO [9A9T 8-9 21nSI]
P SunsIxyg yedd - oLl AeprjoH diis 008 pasodold — 201196 3O [A37] L-9 amBL]
¥ unsixg aeroay — ougei], AeprjoH dis 008 pasodox — 2914108 JO (943 9-9 amJ1]
1y ogel], Sunsixy yeed — eutrey difs 008 pasodoid — 901AIaG JO [9ART -9 aImnJig
o - owge1] Sunsixy o8eroay - Bulrely difS 008 pasodord — 901AIS JO [2A2T H-9 amTr]
o o], Sunsixg yead — AJuQ BurIejy SunsIXs - 90IAI0G JO [9A2T ¢£-9 a1
6€° “o1jel], Sunsixg 98819AY ~ AJUQ BULIBJA SUNSIXH - 991AI9G JO [9A97] 7-9 omS1]
e *MO[ JO 91y pue Ajsua(q ‘paadg Suoury sdiysuonesy 1-9 amdig
e V) “moqrey uounung p-g amBrg
G V0 “Koxau0 ‘10quep] ASISIUON £- InSlg
8T VO “Zni) ejuesS ‘eouBnuy JOqIBH ZNID) BluRS 7-¢ amnSi
QT e I0GIET] TROET 18 By [-C 281
ford 12fo1g pasodoid 10J 95 Jeog ApNoH pajoafold H-p oS
T ** sJeoqIeg — s10j08y agesp) ALmoy] pajasforg ¢-p B
w sjeoqIamo  — s10j0e,] a3esn) Ajmoy pajoafold - 2mJryg
QT weld un—voﬁoo Sﬁwsﬁmum 1 vuﬂwmm
L a1y Youne-] o) SUNLNIeY SIpPE A0UR]) §-¢ ML
L] T olJe1] oouenuy IoqreH  ABM-0m],, /-¢ amTl]
91" SUOIBAISSqQ) A[MOK] JO afeIoAy — SJUNOY) Y0y [PUUBY)) SOUBNUF 9-¢ SImJi]

Apmg oijei], 180g

! BULIBIA Z[Q 1e3] BUOY

............................. 900C ‘67 AIn[ ABpInieS — SJUNO0D JBOE [SUUBYD) 9OURIUT ¢-¢ 2mFI]

" 9007 ‘L7 Amf Aepsmy ], — SuUNo)) jeogq [suuey) souenuy p-¢ 9Imdrg
*900 “p ounf Aepmje§ — SJUNOY) JROE [SUUEB) SOURIUY ¢-¢ 21N8L]

29007 ‘8T ABA ABPUNS — SIUNOY) JROE [SUURYY) 90UBHUF Z-¢ oImJL

0002 ‘LT AeN AepInes — Sjunoy) jeoq Jouuey)) souenuy [-¢ amJig

300 [onyg 6-7 2By

: MOJ, 19pup) 10qIeE] SUIARSTT Syup) Y sullewqns g-z amarg

g D LTy SRR R 10GIRY Ou wﬁguu.vw SISIPPEJ 90URD) /-7 uhswwum
10 TRF] SUABST 180E SAIQ VENDS 9~ 9mT1d

1eg Japup) JOqIeH SUIABYT JROqIIES. G- Sl

:._SEE BurAeo] [95S9A Suiysyiods  p-z om3rg

" JoqIey] Je0q [[eWS NBYONOUOH - ¢-Z aIndL]

uﬁano 0URNUH JOQIEH JBOE [[EWUS NEYONOUOK 7~z om3L{

* (3EYD VYON) 10qIRH Jeog [[BUWIS NEYONOUOH [-Z axnJid

- SoANST

[ FE e A S T ey IVA INAOD IVOS — XIANEddY

ﬁmcmq pue Eumm je0g 98R19AY 01 AJIATHISUOS
swayed 99es() yead BuLrely pasodord 0} AJAIISUSS
............ oz BuLIE pasodold o} AJAIISueg
*OLe1], PUSYaoM ABPIOH Yeod 0} AjAIISUSg

mZOHmDAUZOU ANV AAVANAS 08
U SHANSVAW NOILVOILLDN 0L

€Yo
€9
Tyo
I'vo

e se8ATRUY ANAINSUSS — spoedw ogyel] O 79

SIyeL], Hmom anamusum 01 sjordw Jo UOLRMMUIS €9
" RLISILIL) 9OIAIG-JO-[BAT - T°E9
Ayoeden) [suueyy) 9ouRHUT 1€9

g e " opye1 ], JoqIeH Sunsixy uo 103fo14 Jo sioedw yo siskjpuy - €9
e S DL sae v eaeaene e enentn i st b e erone v Bt st | b9
EuEuwmamE oLyl [ulrey)) 9oURIUL €79
PR S ouk s wonEaIy oy 779
.................................................................... :Owum_kumua ﬁﬁnoz mﬁ.—oqeo N.N-w

ﬂuvoz :o:ﬁ:ﬁ:m omyely eodq LHNVS 79
e ydaouog) S0IAIIGJO-IAAYT - T'9

...................................................... HZEA&OAM\VNQ TANINT IO SIOVAAL. 09

sojdwexy J0q1eH PRI [[BUS IOPO . TS
BLISIID YIPIM [eUUeyd . T°6

YT SHTdNVXH ORIVH INVATTTI ANV VIIALRD NDISHA TANNVHD -~ 0°S.

INHANJOTHAH HdNINd 0%
..... SMOIAIOW] 7€
*SUOLBAIOSQO) 1'e
SNOILIANOD DI4AVYL LVOd DNILSIXd  0°¢
'SHILIALLOV ONILVOH ANV SALLITIOVA ONILSIXHd 0T
yoeorddy gl
~gsoding 11

L NOLIONAOMINI 01
SINTLNOD



Apmg ouyeiy, jeog
[ BULIBIA B[() T3] BUOY]

(1Y) VY ON) 10QIE} JE0f [[BWS NEYOHOUOH [-T d4nS1y

‘ ‘-z 231, ur UMOYS ST JOQIBY 9Y) JO MIIA
[BLISE UY - "O0P [on] B SBI uIseq 19100 oy ], "sdurel younej oue|-g om} Sey Os[e 1oqIey
ayy], “Aouednooo [ny e axe sdijs Joqrey oy, “Sumysyuods se yons suorjeado [e1orowmos
10§ pasuoolf sdifs gz1 Surpnour ‘sdijs 19m /g SeY J0qIRH JROg |[BWS NEJOYOUOH

‘(z-z 2m311) jsuueyo

Q0UBIIUD SPIM 100J-07 ] Aferewiixoidde ue vlA ST UB220 2U} 0] SS2908 uonediaeN ‘sioadse
euonediaeu pue noke] Joqrey [erousd oy sarensny -z om3d (UNIC) $991n0SY
[emeN pue pue- o juswreda(] TBMBE JO 21818 a1 Aq pajerado st BULIBL Y,

00X BAR] WOY

PSIBABOXD SEM UISEQ PUE 90UBIUS BULIBUI I0B-9] SX(US 89U, ‘9.6 Ul POpPe SeM ulseq
Juryyrog Jouur oY1, uIseq SUYLIAq JSINO PUE [SUUEYD SSSODE DUBIIUS UE3I0 3y} Papnjoul
PUE 696 Ul POOUSIUWOD UOIONIISUOD [BIIU] TTEMBE JO PUB[S] 31} JO JSBO)) BUOT S} UO
BUO-BN[TEY JO 110U a1 0m} Ajojeunxoidde pateso] s J0QIEH] JEOg [[EWS NEyO)OouoH

SHILIALLOVY ONILvOg ANV S3ILITIOVd ONILSIX3 072

Apmig oigeiy, jeog

1 BULIRIA B[O 1B BUOY

‘syoeduw Juesyiugis Aur 29npal JO PIOAR 0} S2MSBIW UoneSw E..E&ca asodo1g g
‘Tepouw UOLBINILIS oLpyel} jeoq & uodn paseq syoedun orgen jeoq Anuend) ¢

‘suotjemndod jeoq pue SUOISUSWIP [auURYD SouRLUD d[qereduwiod

M SI0qTRY eI J[ews Jayjo ojednsaauy ‘aFesn durer youner pue sdijs

1oM Yjoq SuLIapISU0D “BULIBW JO ZIS 0] [SUUELD SOURIJUS PIPUSLILIOII 31R[S1 Jey}
er1ojI0 uSISap [SUUBRYD 9DULNUD puk SaulfApIng uFISap JOGIRY YRIO [[BUS MIIASY '€

‘Joofoxd pasodoxd ay3 yo syoedu jeruajod

a3 Y)ImM pajeroosse samseaw uonedinw jenusjod uo jndur pue ‘seare uorsaguod

upsixo Aue ‘suxoped oFesn Jo suLIS) Ul SHI0M J0GIRY 9U} Moy, Jo Jurpueisiopun
diay 0 Jouuosiad SAIJRIISIUNLIPE PUR SIS IOQIRY A2Y (M SMOIAINI JONpUOD T

‘ofesn [ouueyo yo o8uel oyy AJnuenb o} ‘suonipuod

Aepyoom Jeord£) snid ‘suonrpuos ouyes; pusyesm yead pue feordA; Surmp

JSUUBYD SOURIUS BULIBLI SY} UI SPRW I5M SJUNOD SJUNO02 JBOq PUB SUOIIEAISSGO
pajrelop jo wesfoxd e ySnoiy; suorpuos oyyey jeoq 1oqrey Sunsixa Aynuend) |

SMO[[O] SB PSZLIBUIWINS SI SISATEUR
iy} 10y yoroidde rerousd oy y, “payruop! are spoedun o1eGIu 0] SOINSEIIA “SUOHIPUOD
1oqrey Jurisixo uo josfoid pasodoid sy Jo syordun ayy sazAeue Apnis oiyes) Jeoq SIYL

yoseousddy z°L

‘papnjout are sjoeduil

Q0NP3I IO PIOAR 0} S2INSBAW UOIRHIIW [B1jUL}0d ‘[uueyd 8y} wiylim Kjoyes uoreSiaeu
pue uorsagduos syjel; jeoq o} syoedw 109{oxd ezATeue o) juenrodiul S| I ‘[OUUBLD SOURIIUD
ueso0 Jursixe oy ezijin [fim 10afoxd pasodoxd ay3 aourg “roqrey oy} ur SUOIPUOD dIFeI}
yeoq uo sdijs jeoq jeuorjppe sy} Jo syoedunt renuajod iy} sSaSSe 03 ST ApnIs SIY} JO SNO0Y
oy, ‘sdis 180q 008 YIIM UISEQ BULIEWI 9108-G{ Wnwruu e sapnjour joaford pesodoid sy,
“10q1e1] JUTISIXa 21y} 0 Juase[pe pue| Jo sare Ocs Apajewrxoidde uo 1aloid gjQ 1B BUOY
ot dojoAsp 03 ITemBH JO 9181S oY) Aq Pajoa]as uaaq sey (Jar) -ouj ‘yuswdojeas Aqooef

'sa10e 9] Apojewnxoidde s1 suiseq Bunyuoq pue ssueIUS BULTEW FUIISIXS AU} JO BOIR
[e10) 8Y 1, 193] Jeoqino} pue Julalp ‘Burysyiiods [eroIswiiod aA10e tre spoddns 1oqrey
oy, ‘uonearoar ferousd pue Furpped ‘Gurpres ‘Burarp ‘Surysyizods apnjour sanjiAnoe
Sureoq Arewrtrg sdurex ysune] suel-z om} pue sdifs 18oq g/ Spnjoul SaNI[Ioe] 10q1ey
Guisixg “euo3-enjrey] Jo ypou sojiur om) Ajajeunxoidde ‘jseo)) U0y 2U) U0 IEMBH
10 puBS] 243 UO SI I0GIe] 180 [[RWS NBYOOUOH 9], [SUUBLD SOUBNUS UBIO0 I0GTRH]
jeogq [[BWS neyoyouoy Surisixa oyl urgim uoeSiaeu uo juswdojaAsp euLRWw B|O

rey] euoy pasodoid ayj Jo 1oedwy oy ssasse 03 ST Apnis oyyer} jeoq siy} Jo ssodmd oy,

asoding L

NOILONAOYLNI 0}



Apmig oige1], 100
v BULIBIL B]Q B3] BUOY

‘6~ 2MT1 Ul UMOYS S| J{OOP [Ny oY, "M O} JOpun I0qIey

911 SUIABS] QULIBLIQNS §7JuUD)7Y UONORINE ISLMO] oY) smoys §-z amTry “(L-z smr)
Surpped pue (9-z 2m31y) Jurarp veanOSs (s-z 2m8Ly) Suipres (p-z 9mS1g) Sumysyiods
Buipnjoul sarjiANOR pajejal pue Jurjeoq [BUOIB2I03 JO] ST BULTEW U} Jo osn Arewrd oy,

J10QIBY] JBOg [[BWIS NBYONOUOH ¢-7 2Indiy

Apnig oie1], ye0g
BULIBI] B[ 123 BUOZ]

[PUUERY) IDUBIIUY JOQIBY JEOg [[BWS NBYONOUOY 7-

7 2an3iyg




Apmg oijyeiy, 1wOg
< BULIB B[O 1B BUOS

Apmig orel] jeog
9 BULBIA P[0 TR BUOD

[1eS J3puy) JoqIey SUIABIT JBOq(ES -7 In3iy

Joqaey 03 SuinIngay SIS[Pped Joue) L-7 dndyg

Joqriey Suiaed] (9ss9A Suysyiodsg p-z oandiy




Apmyg oiei], Je0q
8 BULIR R]Q TEY BUOY

ydq g Surpnpour sawnjoa oyyer; Aem-ouo yead soyensnyp ¢-¢ am3y, (pajedionied sjeoq
0S I9A0) OISSB]) BUOY] 21} pue (Swl) 1reis ure/, — pajedionred sjeoq Iofiex) g ) JUSWBWING]
sAnD) 03 oy} Surpnpour “reak oy Jo Aep jusurewmo) Jurysyy 1ssrsng oy} aq AJeNI[

0] POUTULISIOP SBM 918D SI], 'Po10adxs se 7 aunf uo sA1jor A1oa sem Ajanoe Suneog

‘(punoqur uocouaye)

ydq ¢¢ pue (punogino Suruwour) (ydq) moy 1ad sjeoq p¢ e PaAISSqo sem Aepung

pue AepInjeg 9y} 10} SlJe1} ABM-0UO B "P[NPaYIs o1om sjuswrewino} Sumysypods

ou pue ‘awl} oY} SuLMp IR SBM IOYIBOM ST ], "MOJ SI SUOTIBAIISQO OLJRI} J80q

JO SA®p 3314} 13110 3y} 0} SAYIR[aI 958N oy} “JoAOMOY] “pusyeom rewmms Nead e Ajjeordfy
SIYOIM ‘Pusaam Ae(] [eLIOwDN 9y} Surmp afesn jsuueyd SJBISn g-¢ pue [-¢ angiy

“BJBP SUOIIBAISSQO JUN0O J20q pare)ap ayy sapiaold | xipuaddy -9-¢ amSi] uy papnjour

st (p3us] Aq uonnqrusip s§e1oAr pue sAep 9AY Ul 1940 paalesqo oy Jod sjeoq sfeIoae
o1 Jojold v uresgig pue wep(:g Usomiag 95URIUS oY} SUIlISURY) PIAISSGO S[ISSIA [[B
Sapn{oul anJeA WE 9 & ‘§°2 oy Sumsua 2y} 1940 29uRNUS ot} FuIjISURY} PIAISSGO SJBOq
Jo 1equinu oy} areinge; sjurod ejep moy 1ad S]BOq SY], 'SUOIJBAISSQO JO SABD AL 9Y} 10§
Joutreyd sdueIUD Uesoo ayy Sunjisuen moy 1ad syeoq jo sjofd moys g-¢ ySnoxyy [-¢ amdig

‘(912 “aoueo “0AIp ‘gsyyuods "F-9) odAy pue yiSusy pajewnisa Jurpnpour ‘(xamod 1o [res) jeoq

a1y} Jo uondirosap [eieusd e pue ‘SUOIIPUOD ISYJEAM JUIIGUIE “PUNCGINO IO PUNOGUT SBA
180q 9} J9yjayM ‘ABp JO SUIT} PIPNOUT SUOFIBAISSQQ) [OUUBYD 9OUBIIUS UBID0 9y} JO 3PIS
[Inos oy} o} jusoelpe AjejeIpawty vare yred oy} WO SPEU SI5M SUONBAISSGO JUN0d j2og

‘SuorIpuod [eard£y axow jussaidar o jdusye U ur pajIes OS[E S1oM.

AEP)oom pUE PUSNodM IDYI0 AUQ) ‘SUOHIPUC) SSN-IUNUIIXEW 15PUN SUOIIPUOD IOURIUS
10qIeY 91} SAISSGO O} SuonIpuos juswewno} Jurysyirods yead se [jom se suorIpucs
puoyoam Aeprjoy yead 10400 0} SEM SUOIBAISS]O JOJ SOBp P2193[as 9y} JO JULIUI oY ],

(fepmieg) puoyasp Jowng Jeard£L,, 9002 ‘62 AInr
(AepsmyL) Aepyjoapm Jowung  JestdA,, 900T ‘Lz AIng
(Aepanieg) pusyas | jusurewno L ysyods yead 900 ‘g 2unf
(Aepung) pusjasp AB( [BHOWS 900T ‘8T AB

(AepInes) puoyasm Ae [EHOWSI 900¢ ‘12 keN

LdRIDS

:S97ep SUIMO][0} 9y} UO PJONPUOD SI3M SJUNOD DIJEI] Jeoq "SUORIPUOD Jjel}
Sunjsixa Ayuenb 0] [oUUBYD SOUBIUS BULTEW Sy} Ul PAJONPUOD SI15M SJUT0D 180q Pafiels

suoneAlasqo L'

‘suorjeado eurrew jussaxd yum
Ppajeroosse aFesn Jo [aA9] oy} AJruenb o3 SI [SUURYD SOUBIIUD BULIEWI 3} UIYHM UOIESIARY
Bunsixa uo uorsuedxs eutrew pesodoad oy yo joedurr oy SurzAteue w dejs sy sy,

SNOILIONOD 31344Vl LvOd ONILSIX3 0°¢

Apmig oiei], je0g
L BULIRJ BJQ 1Y BUOY

30Q Py 6z 2Ly

A0, 19pu() I0qIey SUIABYTY SyuDpY JuLlewIqns §-7 dInSiy




Apmg oyyeiy, jeoqg

o1 BULIEJ B[Q IEY BUOY
‘Jureunsy
® JO Ju2A9 o) ul uejd UOIENORAS JBOq B 0} UDAIS 9q JSNLU UOCIJEISPISUOD (B o
“urewal

0} 219M uonRINSUOD pue UONEI0] Jussaxd ayj JI }oop (91 2y} JO ANUIDIA oY} Ul 3G
pinom 10afoxd pasodoxd o3 wox 3nsa1 pnom Jey} uorsaduod jo eare Arewid oy, o

‘Jomod pue [1es usam1aq souefeq sjewrxordde ue yim ‘S[OSSaA [BUOLIEINAL

“areand 10y aq AP (1M (%06-58) BuLtew dijs 008 Mau 2y} Jo AjLofew
Jueopudrs v ‘puewap Jurysyprods Sunsixa 1oy uorediwos JUSLMD Ay} USALD) o

*SUOLIpUOd

SABM 0} 8TIP JNO S3SO[0,, SOUBIIUS 3lf} USYM '§°3 “BMEL] UI 5q UBD SUOIPUCD

UuBa20 9Y) JRyM J0adsar Jou purjsIapun A[[nj jou ABUI OYM PUBJUIBLU Oy} WOL
$19180q 10 S19]80q 99]A0U JOYJIS 10§ [enuajod oy} JNOQR PISIEI OS[E SBM UI90U0D) o

‘uorsuedxs

eutrew pasodoid 9y} Jo JUSWISLG [BOIILID B 3q PINOM SIIAIOR [SUUBYD SOUBIJUS UO
SUO[JBAISSQO SATIOIJJS JOJ 9D1JJO I9)SBULIOQIBY B JBY} SNSUSSUOD PEOIQ SBM I8, o

‘Ajddns ssaoxa 2} 10J asneo [ened se pajo sem

suoneado [erosouwwod yoddns 01 roqrey Sunsixe ayj uryym sdifs ayl Jo 940S o1

dn jo souemoje 2yl uonnadurod jueoyugis Surjsixa pue purLISp pajwl| O} onp
puedxa jou pjnoys 193]y Ia)reyd ysyHods oy} Jey) SNSussuD [e1ouad € Sem 818U o

uosupdxa putioul pasodo.d ayy SuipinSayy

“UISBQ J2IN0 Y} Uf SUOLIPU09 231ns aABM SULIHD Pajeqisoex
are swafqold ssayy, “sioy asn yead Jurmp Ajjeroadsa ‘syoop Juarsuel}
jusoelpe oy} Je s1efuassed peojun/peoj o }o0p [any ay} osn o} Jumnanb [assaa
woy Jun[nsal Yo0p jany ot} Jo ANUIIA S} UI N300 ULD uonsaguod jueoymdis e
'sjeoq Ioften; og1 o3 dn oary ued
sjusweumo) ‘Junyred sjqepieAR Aq pajuI] s ANANOR J2Oq IS[EX) JO JUNOWE O], o
uosess Fuysyuods teuruns yead 2y} pIoAR 0} pus) saiANOR Suljes JOQIRH e
‘51955 108 18] 0] Aem 2413 pue
‘10qey Y} ul Suldel OU ‘JUURYD 3dUBNUS By} JO Sapis oy} o} Surdasy Surpnjour
SO[NI OISBq MO[[0} PUB SINOY Ia)reys ysyuods yead proae Ajjersusd sarjianoe
Buipped 1ey) padpajmowoe sem 1 ydnoy) (g-¢ 2181 295) saoues 10JJnno uew
-0Mm] PUB UBLI-3UO 9} JO ANTIQISIA pajuny ay) Suipiedal pasrel Sem ansst IOUI o
MOy o1Je1
Fuisoddo auy w ded juaroryns e 1o oyyern Suisoddo Jusisixa-uou St 21243 JI IN900
soop Juisseqd "Ajurora sy ur ouyer) jassea Jussoddo st a1y J1 1SBAIE [9ARY O}
$180qQ OM] 10] YIPIM juatorgnsul st a13y ], ‘(£-¢ 2inG1,] 29s) o1jyeI) punoqur 10j SU0
pUB pUNOqINo 10j JUO SUB],, OM] UI [SUUBYD SOUBIIUS oy} Jisues) A[jerouad sjeog o
*I910 [oea JO [nj10adsal pue s1oje1ado payrys
se paquosap Aj[e1susd arom sureydes 101wy “uonysey Ajrepro ue ur sajeiado

Apmig oyyei] jeog
6 BULIBI] B[() 1E3] BUOY

nq ‘saranoe Juysyuods yead Suunp pazijn A[ySiy st jouueyo syl paIsafuod
o 003q A[3ussaid Jou $90p 90UBNUS J0GIBY Y] JRY} SI SNSUSSUOD [BI0UST oY, o

ISUONIPUOD 10y Bunsixa SuipivSayy
‘smatataul a4} woy parswred jndur A3y ozirewuns s3o[ing SUIMO[[O} S L

qni) Surjreg Buoy J0 QWIS — JITTeY Awre]

101RUIPIO0D Jusurewno} Jurysyods — 1ared [Iyd

UOIIBID0SSY S19|pped pue[S] nemey ‘Ioquisjy preogd — ddeuy Je1n

Burysynods pyawng Jo 1aumo pue ureide)) — sS00H Jojod

sapunwo)) Jurpurq 198, 90H Py Sauoe,] Suneoy pue

SIOGIRH 120g] [[BWIS “JOqUUOW ‘SJyoR A 29 Sjeoq oyIoed ‘Juapisald — Asujyen yory
Surysypods J7 pay[ 19umo-09 pue ureide)) — Is[n 11098

I5]SBULIOGIRE] NBYONOUOH— YN — JBIA]Y A1193

JTageueiy JomsIq emeH YOO ~ AN - Aydinjy Louen

(1eur10y) 101RNSIUUIPY YOHOA — UN'IA ~ 991 PrRYN]

o ¢ © o o

‘Teutrosad JUSUISOIOJUS PUB SABIISIUILIPE
se [jom se sdnoid 1osn snotrea sy Gurjussaidar S[ENPIAIPUI J9RIUOD O} SEM JUSIUL
oY1 "Apnis oyyex; 1eoq iy} Jo jred se pamorAIsjur STenprAIpul ayj sist SuImof[oy oy L,

‘uorsuedxa

euLrew sxny oyl 10y Sumueld Jurpredar JySisur sjqeniea apiaoxd osfe Asy ], ‘uonsafuos
S1je1 120q 0} pajejal swajqod Sursixs Aue pue ‘sasn ofdinut Jo UOIJBUIPIOOD

‘suroyied oyyes) Surpnjour Joqrey oyl Jo sSupjom Surpregor UOIBWIIONU [BO1ILID

opiaoxd s1asn suty SUO] PUE SIOFRISIUNUPE JOGIRY Y10q YIIM SMIIAIN] “ABMISIEM

oy} Jo 9sn s _101e1odo [9559A 31 JO S)ordul pue SUONIPU0D paysaduod Jo Asusnbay

“ad£} 95894 ‘0UBIS[0} puUB IS Joje1ado 195594 ) Uo Spuadap UOHOUNY J0GIRY JY} U0
yoeduur sy pue uorysafuos Jo a2180p o], "ordo} 2AR03lqNs € 9q Ued OSSO SLFRN JBOg

SMaIARI]  Z'E

UOIIBAISSQO
Jo sAep Ay 2y} 10] sjunod jeoq Aunoy pagdersae oy Jo joid € sMoys 9-¢ sy

*(%LS) puaxoom oy} 03 paredwods (9,9,) Kepyosm

a3 uo asn Ut (3035 Gz ueyy 197ea13) s1eoq JoGre] Jo ofejueorad Jo1ealf € ojou 0) Sunsalajur
OS[e ST 1] "G-¢ 9ImSLy ur umoys se punoqul ydq g6 pue punogino ydq 96 Jo sawmjoa
ougen yead Suniquyxs ‘pz sung Jo Aep juswrewmoy yead oy SB 0ANOR SE A[IBSU 3G

01300 pawny 67 A[nf “A[pArioadsal ‘ydq o pue ydq gg e paatasqo sem £z A[nr uo ouyen
punoqut pue punoqno yead ‘p-¢ amTry ur umoys sy “Ajeanoadsar ‘AjiAnioe pusyasm pue
Aepyoom Jowwns [eo1dA} s10W S1R1SUOWAP O} PIPUIIUI A1aM SJUNOD 67 A[nf pue £z Anf

“Kuanoe durex youne] yueoyrugis Sunensuowsp ssyuny “qidus|
UL $S9] JO 193] §7 9q 01 PIJBWIISS 21am ABP U} JOAD SOUBIIUS 9Y} Ul PIAIISQO S[ISSSA oY)
J0 jus01ad (9 Apajeiurxordde yeqy sajensnyyr osfe joid oy ], ‘punoqur ydq go| pue punogino



Apmg ogyei), ye0yg
11 BULIEA] BJQ) 183 BUO]

Apnig o1je1], 1RO
(41 BULIRIA] B[Q 1B BUOY]

9007 ‘87 ABTAl Aepung — sjune)) jeog PUUBYD) DUBHUY 7~ 2Ty 9007 ‘LT ABIN Aepanjes ~ SUN0D Je0g PUUEYY) DUBHUT [-¢ JIM3L]

Gh<  Grlb  OF9E  Gele 0892 Sglz  0Z§h 6> sp< Gy 0ree  Sele  oeez  seie  Oeel sl
9 %0
%0
L
%z %e
% %P
%9 %9
%8 %8
%01 %0}
%zl %zl
%bl | %pL
%91 %91
%8} - %81
%02 %02
%ee (344
%be - %¥Z
%92 %92
| wiot——  avnosw—s—  annosino—e— | [ wior ——  annosm—s—  annoslno—e— |
WL
00:81 00:ZL 00°L 00:GL 0O'vh OO'EL 00:ZL-00LL 00:0L 00'%6 008 O00iL 00:9 006 Bl 002L 00BL 00l DOH GO'EL-COBNBNLL 006 BOG (D08 .00, 000 00E
: ’ X - ’ ’ . = - 0 ; ; 5 : : ; ; — et ; 0
-\ * o
- -I/I/ =
— oz RN 0z
//e/ \nvl\ = / N /
N
= oe 7 - .
N & ~ N o—, tz
S, N - °
ord g
8 g
0% 05 ¥
09 09
oL oL
08 o8




Apmg oigel] yeog
1 BULIEIA[ B]Q) 1B BUO3]

9007 ‘L7 Ainp Aepsany), — sjuno)) jeog [PuUuULY) DUENUY p-¢ 2andyy

Gp< Sy o9 ge-le 0€-92 gz-ie 0z-glL Gi>

| WIOL— —  GNNOENI—s=—  NNOELN0—e— |

WL
00:8L 00:Z} 00:9L 00:GL 00'¥L 00'€} 00:2) 00:LL 0O0:0L 006 008 00:L 00'S 00§

(3

=
«

=3
@

sieog 4o "oN

[=]
<

Q
)

o
©

0L

08

Apmig onyjely, jeog
£l BULIRJA] BIO 1BY] BUOY]

9007 ‘bz 2ung Aepinjeg — sjune)) jeog Puuey) Nuenuy ¢-¢ iy

Gp< Sr-ly or-9¢ ge-le 0€-9¢2 gz-ie 0z-G1 Gi>

i NIOL == - ANNOBN —a— aNnogLNo —¢— W
AWLL

00:8} 00:2} 00:91 00'G} 00'¥ OO0'€L 00'C) 00:L) 00:0L 006 00'8 00°L 009 006

0

0z

o =]
©0 -~

sjeog Jo ‘oN

=3
©

ool

ozl




Apmg oyyesy, wog
1 BULIBA] BJO 183 BUOT]

Apmig oyjel], jeog
9l BULIBIN B[() 1E3] BUOZ]

SUOHEBAIISqQ ALIMOY] Jo ATEIIAY — SJUno)) Jeoy [PuUURY)) DUBIUY 9-¢ dnJiy
9007 ‘67 AL ABPINIES — SHUNG)) JBOY [PUEBYD) dUBIIUY G-€ InT1

() siyBua 3eog
Sv<  GFi¥  Ob98  Gele 0892 Gzl 0Z9L  Gl> Sp<  Shiy  Op9E  SELE 0892 Sele  0ZGL  Gi>
%0 %0
%
%S %Y
%9
%04 K
B %8
T %04
g %zl
%02 3 %L
5 %91
o
wse %8l
o
0
%GE %bZ
A %9z
| WioL — —  aNnosNi—e—  oNnosIno—— |
ENY WwWioL — — ANNOEN| —&— ANNO8LNO —o—
00'8L 00LL 009 00°GL OO:¥h 0O°EL 007TL 00'LY 00:0F 006 008 Q0L 00 00'G e
. - . * . . = ~ - . 0 0081 00:Z} 00'9l 00'G} 00:¥P OOC:€L 00¢H 00:bL 00:0L 006 008 - 00:L 00:9 00§
e T e e e 0
or
M \\u\\ .H/./ oz 0z
- ~N -
/ \\n\H! —— \, ,
\ 1 o€ \ ov
=
,/ \\ / i . \ s
| \ or o
// q v/ g 0o g
1 \ &
05 #
\/ o .
- : ¥
oL oot
o8 oz




Apmg otyjer] jeog
L1 BULIZIL B]Q 1B BUOY

Apmig ouei], jeOg
81 BULIBI 2[() 123 BUOZ]

9007 19quaidag ‘[OYOIN 7§ TRHJOI “APHIS 1244DJ DULIDIN DIO IDY DUOY |

juepoduwr ue st syl sieoqramod Jjey pue S}JEOQIIES J{eYy apnjoul [im
uorsuedxs euLIeW 21Ny oy 1Ry} Isi[ Surjem JoqIer o) U0 Paseq POWINSSE ST 7

BAIY youney o} Suriniay s pped doue) g-¢ aandig

orger uo joedur 91qidSau aAey [fIm

(g1 A=rewnxordde) yaquimu pajruy] 1Yy ‘sinoy yead SuLmp asn ur oq A[ay1] [{im
S[oSsaA aIeys-JyorA [euonory oy} ydnoy)y. sinoy ongen Jurysyuods uoouraye
pue Supuiow yead oy Suunp oyyes [RUCHIPPE payw] Juippe ‘S1olrerd jeoqaieq
pue urpres ‘soy ‘Guiesious pue FurAlp as1IdUIOD 0] PSWINSSE SBM SISMIEYD
[BIDISWIIOD S} JO JOPUIBIIAIL AU ], "SJUN0D Je0q BuLIew SupisIxs oy} ur papnjous

SI S[95S9A 959} 10} UOHRIAUaF Olyel], "WONONIISUOD BULIBU M3U 3} JO JjNSaI B

se paoe]dsIp S[assoA Japreyo Joqrey JursIXe oJepowuI0doe o} pajeudisap ore sdijs
983} JO USaYL 199} 10qIRY By} JO 9401 Japun isnf Sunjussaidar ¢ puewiap jodrew

PATRWINSS UO PasEq SYIaq G/, S9pNJou uoresoye dis 1a1eyo T.SBEEOQ L 1

:Buimoyjoj oy} ur pazrrewns aIe suondunsse pue sansst A3 --afuafeyo e st josfoid
2O 12y 2u0y] pasodord oy} yim Paleioosse UoleIsusd SJel} JO JUNOWE 3y} JO Uonalpald

(zy p3ua difS 98emeAv) 1oL

%001 - sdys 008

%¢ JUSISURIL

0z
SP-.ST
%1 01 0Z1-.001
% 31 .08
Jyjea], SdUBUY 10GIBH (ABAM-OM],, L-€ N1

%8 09 09
%ET 001 05
%81 53l S

XTI dI'IS INTIWJdOTIATA AFSOJOUd 40 TLVINILST AAVNINITHId
I+ ATdVL
‘uoynqrsip
azis dyis ay} Jo ayewnysa Areunwijaid e smoys - 9[qBL °[-p 281 ur pajensnyy st ueyd
1daouos eurrewr Areuntunexd ayy, 'sdijs pog Jo uorppe sy sapnjout joofoid pesodoxd oy,

ININOTIAIA RHNLNS 0P




Apmg oiges], je0g
61 BULIEIA] B[O 18] BUOY

Apmig oiygei], jeog
114 BULITA] BJQ 1B BUOY

"pajuy] aq [{IM Iogrey Sunsixs ol J0J SUOIJBAISSQO OLJel} JBOq U0 Paseq

o5esn euLIBW [RUOIIEAI02I 21NNy JO uoposfold ‘Ynsare sy -sjeAnd IO [RIDISWINIOD SEM
sdi[s BULIBI 31} WIOK SHJBI) JOYIoYM SPEW 2q O} S[qB SBM UOMOUNSIP OU “DIOULISYLIN]
'sdrjs wox syassoa 1oguof pue durer oty woy oJeUISLIO 199] GZ URY] SS9 S1BOq Je)
uonounstp A[a¥1[ B uey} Joyjo ‘sdijs woyy asoy; pue duwrel youne] 3y} wog SuiUIod S[ISSoA
U95M19q STRIUSISNIP 10U PIP ¢ UONISS UL PIQIIOSap SUOIIEAIISqO JLJe Jeoq Sunsixg

ugrg 1daouo) Areurungarg [-p aanSiy

. 8]edg 031ON

ey
]

=

TR H TG
| BrpAoRI OuE Y

e
SCRSOT

5
G

ASHIDH IRYO% DY
[ et
DasOWTH

"JOQIEY oY} UM SISIXS
Apeaie ey} Ayanoe durex youne| sy} 03 ppe jou im josfoxd eurrew pasodoid ayy, ‘¢

4O FHOV T4

*9z921q Furpres
AJrep oy} punore SSI}AIOE SnooJ [e1suad ur yomm ‘sjeoqyres Uel} Ia1Ies 10418y
a1y 3o Ajresousd sjeoqromod sours uoreIouss o1yel) JBOq JOJ UCHEISPISHOD



Apmig ogeLL jeog
[44 BULIB] B[O 1B BUOY]

sjeoq[Ies — S1039e,] 93es) Anoy paydaforg ¢-p aandyy

| punoquj—s—  punoqino —— u

Keq jo sung
0041 009L . 00SF OOFPF OCEE 00ZF 0OLL  00O% 008 oo 004 008

. - * \ﬁ\u\\b\l\n&‘\q!\\& 000
// oo m
g
020 =
2
=]
0eo 2
Z
g
ovo ®

050

sjeog |leg

SjE0qIaM0J — S10308y a8es() Alinoy paalorg 7- o.:_w.E

| punogu —e—  punoqing l#l_

Keq jo sy
00ZL 009 0054 OOPL QOEL 002 OOLL 00O} 006 ooe ooL 009

— \ | aouc

g s— oL

rozo

oeo

asn Alieq Jo vopoely

oo

050

sjeog J9amod

Apmg oygeiy, jeog
iz BULIEA B[O 1B BUOY

00T ‘puBLILIC])

FunsouiBug SaNI[I08] [BABN UOISIALT Isaminog Joj pasedaid ‘(xipuaddy ayfod ] 1vog jjpuig) ustdogasaq
1do0u07) $1SA1DUY [DUCHOUNL] — YODIE [DAS UONDIS SUOAD3Y [PADN U3l 2ouDUpL() ‘TOYOIN %9 WEIJOIN
0L61 ‘SHIOM 11qnd Jo Jusunieda( ‘BIMUs A Jo KJuno)

40y paiedasd “40quvp] Spupjs] [auupyy) — uorsupdxsy Aosudingg fo s1oaff3 a1 fo Aprg y “TOYDIN % WEIJOW ,
‘0861 “Auedwo)

UONONNSUCD SSOA 10§ pasedaid ‘Apnig uonsaBuo)) souniusy 40D SpUDS] [auupy?) ‘[OYIIN 7 WEON
‘1861 ‘uoneiodio) ewnung Joy paredeid

‘A2 Jop DULIDIY “40f suotpuoD) oYffoL | 10og fo Sisdppuy “OUJ ‘SIIBID0SSY PUE J09QOqIN-SWEI[IA ,

‘sasATeue AJAIISUSS [2pow uolsafuoo ongen oy} ul patednsaaur st adesn

J0 ad£y spyp yo jorduwy ay g, -ofesn Sururow A[res payead orow e seq yoym Jumysiyirods uo
snooy Ja1ea1d ayj 0} anp 1vafoxd pasodoxd sy yim pajeroosse adesn jeoqiamod oy jorpaid
Jopun Aew (z-F 21n81,]) syeoqiomod 107 suorpoafoxd afesn Apmoy sy eyl pajou st 31

‘o1pyen) 1oqrey SulisIxa Jo sAIsn|oxa ‘Ajuo eurrew dis ppg 2y} 10y asn
1e0q Almoy paiosfoid smoys p-p oS ‘sisA[eue joedun Jo uope1auad oyer] ojewNsd
01 junos dijs juswdojoasp pasodoid ayy o} pandde are s1ojoey ofesn Koy pue Ajrep oyl

‘Kjoanoadsar ‘g-¢ pue g- oMy ur

UMOYS aIB Sjeoq[res pue sjeoq Jamod 10y [e30} A[rep oy} Jo uonoey e se oJesn Anoy ueop
-dn yord spurm 9say} usym [1eS UooUIaE ue 10} Jno o AjeordA] sjeoqyies 'Aep oy} 19A0
o peaids Apa1jeras st ofesn oy} pue Juruow oy u A[1es aaea] A[feordA) sypoqromod
-2d£y 120Q JO UONOUN) © o8 ABp 91} JuLINp 95N JO SWISYRJ ‘9SN Ul 8q O} PIAIISGO

S[9SSaA PG JO 9,67 0} dn yum ‘skep remdod jsowr sy Afjeord4) are sAepung sswwung

9

uooag ul passaxppe st sureped afesn pewmnsse oy 0} Anansueg Jjuswdopaasp pasodoid
oy} 0} uorjestjdde 10 pIfeA POIOPISUOD I PUE J3S BIEP S[GR[IBAR 159q oy} Juasaidal

nq ‘SUCIIBAISSGO PISBQ-BIUIOJI[BY) 8T8 9SaY ], 'SI0jor] uonelsusd oiyen jeoq sjeudoidde
19935 0} pazAJeUR 21oM Jnoqrey uojdurjuny pue 4+1OQTRH SPUES] [auUey) ‘10qreH
HodmaN ‘ Aoy [9p BULIBJA IO BJEP Jun0d jeoq pajrelaqy ‘spoedur joa{oid enuslod
$SSSE 0} DIJE1} JO UOHe}0adxa 9]qEUOSE! B 0je1ausd 0] I9pIo ul JuswdojoAsp UL
pasodoad oty 03 pajdde ore seurrew [BUOIEAI00I 1930 JO [eordA) swioped ofesn jpog



Apmig ongyery, jeog
£T BULIBA B 1BY] BUOY

Aprig o1je1], 1R0Q
¥T BULIBA] () TB3] BUOY]

$861 “LSYI-T-0111 WH “$102/04d uoyB1any 1wog [[ouig o uSisa(y oynvpAH o
0002 “sxeeuifug J1A1) Jo L1e100§ ursLBury SIOGIEH JEI) [[EWS 10] SSUTPPMY USTSH( put Juiune]d
0002 ‘PIoYulay puesjsoN ueA SIOQISE Yei) [[eWS pue STUlEn ,

‘sporzed yead Suump s1eansuew Fuisioasr pue Suissed SurAjoanr sawnjoa
olyer} Y31 pue SUOIIPUOO JIDLIND PUB IABM “PUIM ISISAPE J0J papraoid aq yipim
JOUURIO 2OURIUS [BUOIIPPE SPUSWILIOIDI xAmOU<va sioomfuy yo sdio) Awry SN oYL

Juswannbar yipm wnurmumn oy Suronpar Aqaray) ‘feuorssayord

pafis ® Aq pajoqid aq Ao 1sowr pinom jyoek-edow [ossoa ufisop Suoj 100}

-0Z1 9y ey} palou oq PNOYS 3] '199) 71 JO YIPIM B U S}NSAI [9559A uFIsap oy} 10J wreaq
100J-67 B SuuINSSy “I0qIey S} Ul PAyLIaq 9q O} [9SSAA JSOPIM 9} JO Ureaq au} SauIy)

Al JO YIPIM WNWIUML B SPUSWIW0dsl (FOSV) s1esulug [1AID Jo 181008 UBOLISWY Y,

‘ajqrssod SI5YM UmMUITIIUI Sy} S& Pasn 9 PIROYS Pue UOLISIID ojqersjard aiour
B ST [SUUEYD 9PIM JOOJ-00T B PPe ASY], "YIPIM SIY} 10A0 paurejurewr yidop ugisep oyl yjm
193] G/ JO YIPIat [SUUBYD SOUBLUS WINWIUIML B PUSWILIOD! J3ASW[[0] PUE UOSSEIGO],

‘uoljsafuoo ouge1],

PUE ‘SJUSLINO PUB SIABM “PUIM JO SJOH
© ‘ANjIqeISANOUBW [9SSOA

9718 JOSSOA

e o o o

1918 POIOPISUOD 2q JSNLU Jey) SI00.,] "Ioqrey sy} uryiim uonemdod jeoq

91} O} UOIIPPE JUBOYIUSIS B YIM S[qBASIYOR ] [[IA [SUUBYD 29UBNUS 21} JO UoHeSIAR
JUSIOLS PUR 9JBS ISYISYM SUIULISIAP 01 ATessaoau s) yoeordde uSisop [euoner v
139foag pasodoay oy as() Jeog Anoy paydeforg p-p arndiy
‘WoeA-edow Suof 100J-0z] B Se pa1odjes Ajreururjoid

uaaq sey [assaA udisop ay], -odes Suruureld siy) J8 UOLIRISPISUOD ISPUN SIB SILIAG
JRUOIPPE (08 JO WINWIXEW Y "[SUUBLD SOUBIIUG BULIRW SulISixa oy} asn [[im uoisuedxs
eutrew pasodoxd ay ], soue] dure youne| Inoj pue stjuaq 7Lz SeY Joqrey Sunsixa ],

WOZDOmZ_ —=&— QONNO8LNO —¢— A Ava303NL
008L  00ZF 009¢ 008} 0OVL OOEL 00ZL 00LL  000F 006 008 00L 009

L
/ 0z o
\ mwm
/Jﬂ<\./\ o
A A .
\u\ (1} 4

v

¥

193] 0P8 St ‘199 0z Jo yidop weyo B 03 ‘qidus) jouueyo poreudissp ayl, (z-z omSig) 1991
Z1 1noge Jo yidop suljaIoys Juade(pe UL SOYIBAI [QUUBLD SUj} SISUM 0} UISBq BULIBII I3}NO
oYy} unpim ulseq SUTLIN 9Y) W10 PAINSEAUI J99) 00 MOqE JO YIBUs] [SUUBYD B I9A0 133)
021 01 001 A1ereunxoxdde Jo yIpim S]qeSIABU B SBY [SUUBYD S0UBIUS BULIRW Fu1ISIXe o],

BLISILID UIPIM [oUURYD LG

‘pajediissAur Os[e ore

SI0QIERY JBOq [[BWS 2ATIRIuasaIdal JO ISI B 10] 9ZIS BULIBW SNSISA YIPIM SOURIIUS BULIBLY
JO SOISTIBIS ‘}INSAI B SV 'SZIS BULIRWI JO UOIJOUTY B SE YIPIM Jauueyd aouenus paxnbar uo
SNSUSSUO0D O[N] YUM S]qeLeA A[ydiy oxe eLsjo euorsiaoxd ssayy, “souropmg paysignd
UO paseq BLISILIO AN[IqeSIABU [JEIOAO PUR IPLM [QUUEBYD SOUBIIUS SASSOIPPE UOHODS SIY L,

STATdINYXE HOguVYH
LNVAZTIY ANV VRIZLIIOD NOIS3A TINNVHO 0°'S

Old4vd L dIS 008 3.L03roud




Apmig oyje1], eog
9T BULIRJl B|() 1B BUOT]

"UOI}ED0] [AUUBYD SOUBIJUS
SIY} SMOUS -G 2IB1] '199) 0] | SB MOLRBU SB [2UuByd uoijediAsu © Aq paalas are dwer
youne| sue|-g ue pue sdifs Jom 0L ¢ 1940 YoIyMm ur ased snbuun v st moqrey uoiFununy

‘Ajaanoadsar ‘g-g ydnoiy) [-¢ 2mFr] ur UMOYS ST JOqIEY YOBS JO S0J0YJ NEBYONOUOH O}
sjqeredu1od SjUI] [SUURYD SOUBIUS PIIOLIISUOD Yum Jseos uado pasodxs uo sioqrey yeId

Apmg ogei] yeog
(4 BULIBJA] B[ 183 BUOY

SDULDIN fo uBIsa 40f SaulapinD — 166-T96ESY PIEPURIS UBHEISY |
¥L61 “‘HODVSN 10F paredesd
‘2-4S ‘wonwuad pup uoyonyisuo) ‘UBSaq :S10q4DH YpaD (g Y'Y ‘UUL] PUBR AT WEUNG .

[[BWS SA11D3[J0 SE JNO PUR]S BIUIOM[ED Ul J0GIRL] A2ISJUO PUE JOGIRY ZIUD) BJUBS pUB
NEQ U0 JOGIRH WOBA 1B B[V U3 “A[[eoyjoads BULTEJA BIO YeY BUOY / 10qIRH Jeog
[[BUIS NEYONOUOK papuedxs 2y} Se sjunoo dijs pue SuOISUSWIP S0uBHUS S[qeredwios yjm
SBULIEUI {JRID [[BUIS JO S2]dIUIEXD JUBAD[OI QWOS I8 SIDY} SOJEDIPUI S[qR} 51 JO MIIATY

“1JeIS 19)SBUI JOQIEY YIIM SMIfAISIur suoyd uo paseq are S2JON ‘-G J[qe, Ul pIzZLIBwwnS
oIe s}[nsal AoAmS u0IRo0] 35200 uado uo durer youne; yym sdijs +0001 ‘21 ‘uoisuedxa
dijs pog pasodoxd o1} YjIm NEYONOUOH SE YIPIM [SULEBYD 90UBIUS PUE 9ZIS BULIRW
ajqeredwod uLyqiyxs s10qIey YeIo [fews 1ay1o Je asusiadxe ajednsaaur 0) nyosn st i

sojduexy Joquiey Yeid [jewis BY}J0 Z°S
‘suonIpuod pasodxaun uy (309 691 01 001 Aerewixoidde)
WS 01 WQE JO Yim 3[qRTIARY WINWIUIW B SABY PINOYS [SUULYD S0UBLUD Y} ‘SYLQ 00E

0] ()07 JO SUISBq BULIBLL 10] PUSWIIO2I Aoy ], "s10308) Auew uo juspuadap St sjauueyo
OUBIIUD JO YIPLA OU} T8} SBPIIMOUNDR | SDULDIY JO UBISa(T 40f Souljaping) UelRLSIY

‘[OULIBYD 9OUBIIUD N OUOH 2y} 0} 20UBAD|AI 10211p 9ABY suondaoxs 953y} yioyg

‘SI0Y yDod Burnp Julpl

DWOS U] Pojordisod oSn 11 pup popIaodd 3¢ sl soUDITUD MOLIDU A]jDHOTIAIXs
UD 02y} JUOTIDIBPISUOD OIS0 211 SPHAPA0 AD 10GIDY 5if] 0]
2]qISs0d SD AZT5U2 ADM YO §D SpHjoXa O] paoll oyf] ‘Sollll] JF " YIpi uLLofiun
Jo jpuupya 3uoj b 10f a1qpa1Sap 2 pinos UDY} J2MOLIDYU (JGQDIDPISUOD 3G UDD PUD
421112 1D BULIDANDUDI L0f DIID DAOUL YHIM [DUUDYD PIIILIISUOD JO YO0 JAOYS |

pregar
SIY} Ul 9118 0} uo $503 wodal sy, “ajni [R12UaE 9A0qR 3y} G PAUTULIDIOP YIPIM SOUBIUS
3y} AJIpow AU () SOTISLIOIORIBD WMO SII S 9OUBIUD A10A2 JEI} SOFpo|MOWo. Z-YS

“1omod Areqjrxne Suisn syeoqres Jo/pue

sjeogqiomod 10] oyJeI] AeM-0M] JO Jer]} Purokaq Wool SULISANOUEBW JO JUNOWE JUBSYIUSIS
® axmbai syeoqyres Supjor], ‘uonemdod jeoq ay; yo uorprodoad jueoyrudis e asuduwod

0] syeOq[Ies Jurjoe] SIApISU0D auiaping siy} JBY} Pajou oq PINOYS J-ISASMOY Jnsal
PINOM 3PIM 193] OOE IAOC [auueyd & ‘uorsuedxs dijs 008 9Y} Yim JogIeH jeog [[eus
NEBYOYOUOH JO 958D 3y} u] 'sistoy pue sdures feuorjerado yo Kyroedeo Suryoune; Ajrep

oy} Surpnjou 10qIeY ot} Ul PAYLaq STEO0q (00| [BUOHIPPE A19A3 10§ 193) 01 [RUOINPPE
ue snyd ‘syeoq 9001 151 24} 10J 193] 00 JO UIpIMm 2]qeSiaeu e apracid o} st sooeid pood
® “10j08] SUI[[OXU0D B ST OLJRI} Je0q DISUM S[SUUBYD OURIIUS BULIBLI JOJ JRY} PUSUII0da)
sioyine 9], ‘uonsaduod oyyel} Jeoq UO PISE] YIPIM SOUBIUS JOJ BLISIIO [RuoIsiA0id
sapraoxd Jey) saurjeping may oy} Jo auo st (Z-4S) (uonpadQ pup uoioniisuo)

‘u31saq :540g4DR 1)) owis — 7 oday eroads s1esuguy yo sdiop Awry g oyl



R

Yy
AEEE AL

Figure 5-1 Ala Wai Boat Harbor

TABLE 5-1
SURVEY OF COMPARABLE MARINA SIZE AND ENTRANCE WIDTH

Figure 5-2 Santa Cruz Harbor Entrance, Santa Cruz, CA

Santa Cruz Harbor Majority sail and pleasure slips, ane ramp, 10 dredge Yes channel
Santa Cruz, CA power, with some large 300 dry (~1,000 boats/ | maintained requires frequent dredging.

charter & commercial storage month usage)

fishing
Monterey Harbor Mix of sail, power and 413 slips 1 ramp in main | 75 feet approx. Yes No regular issues; occasionally during surge
Monterey, CA commercial marina boats run into piling, last sinking was 4 yrs ago

during storm.
Coyote Point Marina 50/50 mix power and sail, 550 slips (1) 3 lane ramp | 100 feet No No congestion or accidents related to entrance
San Mateo, CA no commercial fishing (50 boats/mo channel width.
avg. usage)
Opyster Point Marina 50/50 mix power and sail 600 berths | (1) 2 lane ramp | 100 fest No No issues related to entrance channel; current
San Mateo, CA (100 plans to expand width to 140’ to accommodate
boats/day) ferry service.
South Beach Harbor NA 700 None Two entrances: No
San Francicso, CA 80 feet & 95f eet
navigable widths

Huntington Harbour Majority power due to 3,737 8-lane ramp 150 feet, No, but No existing congestion problems, even
Huntington Beach, CA | bridge height restriction; | Mixed constricted to subject to during peak summer weekend hours

pleasure only public 110 feet at up to 3 kt

and Pacific Coast tidal current
residential Highway Bridge

Ala Wai Small Boat Mix of sail, power and 952 2-laneramp | 150 feet Yes Channel closes out during large south swell
Harbor commercial
Waikiki, HI
Kona Kai Ola Marina 27

Boat Traffic Study
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Appendix Q-2

Marina Boat Traffic Study
Addendum - 400 Additional Slips

By Moffatt & Nichol
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Appendix Q-3

Impact of Additional Launch
Ramp Lanes on Marina Size

By Moffatt & Nichol




Moffatt & Nichol
M E M @) R A N D U M

To: Frank Brandt, PBR Hawaii
Scott Condra, Jacoby Development, Inc.
From: Russ Boudreau
Date: June 18, 2007
Subject: Kona Kai Ola Marina - Impact of Additional Launch Ramp Lanes

On Marina Size

We understand that there is some consideration of adding a launch ramp within
the proposed Kona Kai Ola Marina. Before moving forward, it will be important to
consider the impact of this use on additional boat traffic and the overall carrying
capacity of the marina entrance channel. Boat launch ramps can be significant
boat traffic generators. A typical launch ramp lane can generate on the order of
50 launches and retrievals per day*. This usage level is commensurate with
peak usage observations at Honokohau as quantified in the boat traffic study?.
For wet slips, boat traffic generation studies indicate peak summer daily usage is
on the order of 25 percent of the number of slips, as was also discussed in the
referenced boat traffic study. Thus, a 200-slip marina will generate the same
number of boats in a day as a single launch ramp lane. A two-lane ramp will
generate the same number of boats as a 400-slip marina.

There is some quantifiable difference in traffic congestion generation as a result
of the significant difference in the average boat length for ramp-generated traffic
and slip-generated traffic. Using Table 6.2 of the referenced boat traffic study,
and assuming an average boat length of 25 feet and 40 feet, respectively, 50
ramp-launched boats has the equivalent impact as approximately 30 wet slip
boats. Thus in terms of boat traffic impact, a single ramp lane with generate the
equivalent boat traffic congestion as a 120-slip marina; a two-lane ramp will
generate the same congestion as a 240-slip marina. In other words, adding a
two-lane ramp will require a reduction in marina size by 240 slips to maintain the
same level of boat traffic. The intent of this simple analysis is to give an order-of-
magnitude feel for the impact of adding more launch ramp lanes and diminishing
the acceptable level of wet slip expansion.

! Layout, Design and Construction Handbook for Small Craft Boat Launching Facilities, California
Department of Boating and Waterways, 1991.
2 Kona Kai Ola Marina — Boat Traffic Sudy, Moffatt & Nichol, 2006.



Appendix R

Marine Fisheries Impacts Study

By Oceanit
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